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Neurological Complications Following Elective Coronary Angiography
and/or Percutaneous Coronary Intervention
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BACKGROUND Transitory ischemic attack (TIA) and stroke represent a
rare but potentially devastating or life threatening complications of
diagnostic coronary angiography or coronary intervention. Despite
improvement in procedure techniques and skills of operators, the inci-
dence of neurological complications related to invasive procedures has
not changed over past years. The goal of our study was to report inci-
dence, predictors and hospitalization outcomes in patients who under-
went elective coronary angiography and/or PCI in current daily practice.
METHODS Using hospital-based database we performed prospective
analysis of patientswhounderwent elective coronary angiography and/
or PCI in our center over 5 years period. Diagnosis of neurological
complication was made by neurologist. When new onset focal neuro-
logical deﬁcit lasted > 24 hours, diagnosis of stroke was made. When
focal neurological deﬁcit lasted < 24 hours, diagnosis of TIA was made.
Any complication was considered to be related to the invasive proce-
dure if it occurred within 24 hours after the procedure.
RESULTS From January 2009 to July 2014 we included 11 739 patients
in our analysis. Indications for coronary procedures were represented
as follows: stable coronary artery disease 55.58%, acute coronary
syndromes 18.13%, staged PCI procedures 7.42%, valvular heart dis-
ease 5.84% and others 13.03%. TIA/stroke occurred in 33 (0.281%) of
them. Of the 33 patients with neurological complications 10 (30%) had
stroke and remaining 23 (70%) had TIA, 26 (79%) recovered without
sequelae and 7 (21%) developed persistent neurological deﬁcit or died.
Table 1 shows baseline, procedural data and in-hospital complications
of patients who developed TIA/stroke and of those who did not. In
multivariate analysis, age, history of PCI and CABG and
periprocedural myocardial infarction remained independent
predictors of TIA/stroke.
Table 1TIA/Stroke
(n[33)No TIA/Stroke
(n[11 706) pAge (years) 747 6711 <0.001
Female gender (number,%) 16 48.48% 4339 37.07% 0.206Hypertension (number,%) 27 81.82% 10046 85.82% 0.457Diabetes (number,%) 13 39.39% 3760 32.12% 0.358Hyperlipoproteinemia (number,%) 27 81.82% 8834 75.47% 0.543Smokers (number,%) 4 12.12% 1953 16.68% 0.642History of CABG and PCI (number,%) 3 9.09% 245 2.09% 0.032History of TIA/stroke (number,%) 6 18.18% 1149 9.82% 0.132Treatment with ASA (number,%) 24 72.73% 9538 81.48% 0.184Treatment with P2Y12 inhibitor (number,%) 11 33.33% 5110 43.65% 0.292Transradial approach (number,%) 19 57.58% 7600 64.92% 0.368PCI performed (number,%) 10 30.30% 3563 30.44% 1.000In-hospital death (number,%) 1 3.03% 7 0.06% 0.022Periprocedural MI (number,%) 4 12.12% 115 0.98% <0.001CONCLUSIONS Transitory ischemic attack/stroke following elective
coronary angiography and/or PCI occurred in 0.281% of patients in cur-
rent clinical practice andwas associatedwithhigher in-hospitalmortality.
Age, previous surgical and percutaneous revascularization and peri-
procedural myocardial infarction were predictors of this complication.CATEGORIES CORONARY: Complications
KEYWORDS Catheterization, Complication, Stroke
TCT-385
Safety and Feasibility of Rotational Atherectomy in Octogenarians with
Severe Aortic Stenosis and Calciﬁc Coronary Artery Disease undergoing
Evaluation for Transcatheter Aortic Valve Replacement: A Retrospective
Observational Analysis
Falak Shah,1 Amir Darki,2 Bruce E. Lewis,1 Leya Ferdinand,1
John J. Lopez,3 Lowell H. Steen1
1Loyola University Medical Center, Maywood, IL; 2Loyola University
Medical Center, Maywood, United States; 3Loyola University Stritch
School of Medicine, Maywood, United States
BACKGROUND Severe aortic stenosis (AS) in the elderly is associated
with heavily calciﬁed coronary artery lesions. Such patients under-
going surgical aortic valve replacement (SAVR) often receive coronary
artery bypass grafts. For patients undergoing Transcatheter Aortic
Valve Replacement (TAVR), percutaneous coronary intervention (PCI)
has not been well studied. Complex, calciﬁc coronary artery disease
(CAD) in the elderly with severe AS can be technically challenging to
treat with increased risks, especially in cardiomyopathy, and may
require the use of rotational atherectomy (RA) to allow stent im-
plantation. The research on safety and feasibility of electively using
RA in such patients is limited.
METHODS Patients with severe AS who were considered for TAVR
between July 2011 to March 2015 at Loyola University Medical Center
were reviewed. Among these patients, only those with calciﬁc CAD
who underwent PCI using RA followed by DES implantation were
included. A retrospective analysis was conducted. Demographics,
procedure parameters, and complications were analyzed.
RESULTS A total of 38 cases (34 patients, 32% females, mean age 82.6
years) were studied. All patients exhibited at least NYHA Class III and/
or CCS Class III symptoms. The mean EF (by echocardiography) was
49.7%, the mean cardiac index (by Fick) was 2.21 L/min/m2, and the
mean AVA (by Gorlin formula) was 0.63 cm2. All, except four, patients
underwent PCI using RA as an electively scheduled procedure, typi-
cally staged after left and right heart catheterization. All procedures
were performed transfemorally. Burr sizes ranged from 1.25 to
2.15 mm, with a mean of 1.70 mm. The mean number of different burrs
used in each case was 1.4 burrs. The mean number of different coro-
nary arteries that were treated with RA in each case was 1.4 arteries.
None of the patients required a blood product transfusion. Average
length of hospital stay for the elective cases was 1.1 days. Procedural
complications were rare: one patient had a small coronary perforation
that was successfully treated using balloon tamponade without any
compromise; one patient required IV furosemide post-procedure for
pulmonary edema; and one patient suffered from a small groin he-
matoma. To date, nineteen of these patients have undergone suc-
cessful TAVR, and ﬁve have undergone successful SAVR.
CONCLUSIONS RA is a safe and feasible technique for treating calciﬁc
CAD in elderly patients with severe AS and LV dysfunction with a low
cardiac index, being considered for TAVR. Procedural complications
are rare with a post-procedure hospital stay of approximately one day.
Additional study of PCI before or after TAVR, with or without RA,
along with MACE and mortality is warranted.
CATEGORIES CORONARY: Atherectomy (excluding thrombectomy)
KEYWORDS Aortic valve stenosis, Rotational atherectomy, Trans-
catheter aortic valve replacement
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BACKGROUND Iatrogenic catheter-induced coronary artery dissec-
tion (ICAD) is a rare (<0.2%) complication of coronary angiography
(CA). Spontaneous coronary artery dissection (SCAD) is an important
cause of myocardial infarction (MI) in women and is frequently
associated with arterial fragility from predisposing arteriopathies that
may increase the risk of ICAD.
METHODS Patients consented and prospectively followed in our
Vancouver General Hospital SCAD registries were included. All CA
performed during the SCAD admission and subsequent follow-up
B156 J O U R N A L O F T H E A M E R I C A N C O L L E G E O F C A R D I O L O G Y , V O L . 6 6 , N O . 1 5 , S U P P L B , 2 0 1 5were reviewed. CA were qualitatively assessed for ICAD and potential
predisposing factors including catheter characteristics/engagement,
and anatomic features of the coronary arteries. Revascularization and
long-term cardiovascular outcomes were ascertained.
RESULTS Of 211 SCAD patients, 348 CA were performed, of which 248
were during SCAD hospitalization. Mean age was 52.3  9.3 years,
91.9% were women, 72.5% had ﬁbromuscular dysplasia, and 15.6%
had PCI for SCAD. ICAD occurred in 3.4% of all CA, and during SCAD
hospitalization in 4.5%. Of the overall incidence, 2.0% occurred dur-
ing diagnostic angiography, and 1.4% during PCI of SCAD. In com-
parison to patients without ICAD, patients with ICAD were younger
(45.7 vs. 52.7 years, p¼0.009), had lower ejection fraction (50.1% vs.
56.6%, p¼0.02), had higher use of guide-catheters (75% vs. 12.8%,
p<0.0001), more transradial approach (50.0% vs. 16.5%, p¼0.009),
more deep catheter intubation (66.7% vs. 28.0%, p¼0.007), and had a
trend to larger catheters >6F usage (8.3% vs. 0.3%, p¼0.07). Of the 12
ICAD, 11 required PCI and 3 subsequently required CABG for failed
PCI. At long-term follow-up (mean 3.91 years), patients with ICAD had
higher recurrent MI (41.7% vs. 15.6%, p¼0.035) and revascularization
(50.0% vs. 5.5%, p<0.0001).
CONCLUSIONS ICAD is not infrequent in SCAD patients undergoing
CA, with incidence that appears higher than the general population,
likely related to underlying arterial fragility. Angiographers should
apply meticulous techniques during CA and avoid factors we identi-
ﬁed that may increase risk of ICAD.
CATEGORIES CORONARY: Complications
KEYWORDS Dissection
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BACKGROUND RESOLVE score is a novel score system to evaluate the
risk of side branch (SB) occlusion when using single stent or provi-
sional 2-stent technique for bifurcation intervention. The RESOLVE
score contains 6 independent predictors (2 visual estimation pre-
dictors: plaque distribution and main vessel (MV) TIMI ﬂow grade
before stenting; 4 QCA predictors: pre-procedural diameter stenosis of
bifurcation core, bifurcation angle, diameter ratio between MV/SB and
diameter stenosis of SB before MV stenting) of SB occlusion and can
help identify patients at risk for SB occlusion during bifurcation
intervention with good calibration. However, it is hard to use QCA
variables in real-world procedures. In the present study, we aimed to
evaluate the capability of risk prediction of side branch occlusion
when calculating RESOLVE score completely with visual estimated
predictors (V-RESOLVE score).
METHODS The present study enrolled all the lesions (1,601
consecutive bifurcation lesions) which have been analyzed in the
study for development and validation of RESOLVE score. An inde-
pendent observer who is blind to previous QCA data performed
visual estimation to get V-RESOLVE score. Discrimination and cali-
bration were determined by the C-statistic. Considering the varia-
tion of visual estimation, statistical simulation of 30 different
observers was performed to further validate the V-RESOLVE score.
Simulated observers were set to have an average gap range from -2
to 2 (-2, -1, 0, 1, 2) with the RESOLVE score, and the standard de-
viation of the V-RESOLVE score was set to range from 0-5 (0, 1, 2, 3,
4, 5). Consistent with RESOLVE score, the high-risk group and non-
high-risk group were divided by the lowest score in quartile IV of V-
RESOLVE score. The rates of SB occlusion of the two groups were
compared.
RESULTS The consistency between visual estimation and QCA
analysis showed fair agreement (Weighted k range: 0.22-0.44). The
C-statistic of V-RESOLVE score was 0.76 (95%CI: 0.71 to 0.80),
which is comparable to the C-statistic of RESOLVE score (0.77, 95%
CI: 0.71 to 0.80). The net reclassiﬁcation improvement of the
RESOLVE score over the V-RESOLVE score was 15.4% (p¼0.11) and
the integrated discriminatory index of the RESOLVE score over the
V-RESOLVE score was 0.9% (p¼0.42). As for the 30 different
simulated observers, the C-statistic ranges from 0.65 to 0.77, with
all p<0.01. The rate of SB occlusion was signiﬁcantly different be-
tween the high-risk and non-high-risk group decided by V-RESOVLE
Score II (Table 1).Table. Risk Groups Divided by RESOLVE Score and V-RESOLVE ScoreRESOLVE score V-RESOLVE score pNon-High Risk Group Range 0-9 0-11Quartile I II III I II IIIRate of SB Occlusion 3.35% (39/1163) 4.32% (52/1205) 0.22High Risk Group Range 10-43 12-43Quartile IV IVRate of SB Occlusion 18.04% (79/438) 16.67% (66/396) 0.60CONCLUSIONS The V-RESOLVE score can help risk stratiﬁcation of SB
occlusion. There is no signiﬁcant difference in discrimination and
calibration between V-RESOLVE score and RESOLVE score.
CATEGORIES CORONARY: Complications
KEYWORDS Bifurcation, Risk score, Side branch occlusion
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BACKGROUND Occlusion of small side branch (SB) may result in
signiﬁcant adverse clinical events. We aim to characterize the pre-
dictors of small SB occlusion and incidence of periprocedural
myocardial injury (PMI) in coronary bifurcation intervention.
METHODS 925 consecutive patients with 949 bifurcation lesions
(SB2.0mm) treated with percutaneous coronary intervention (PCI)
were studied. All clinical characteristics, coronary angiography ﬁnd-
ings, PCI procedural factors and quantitative coronary angiographic
analysis data were collected. SB occlusion after main vessel (MV)
stenting was deﬁned as no blood ﬂow or any Thrombolysis in
Myocardial Infarction (TIMI) ﬂow grade decrease in SB after MV
stenting. Multivariate logistic regression analysis was performed to
identify independent predictors of small SB occlusion. Creatine kinase-
myocardial band activity was determined by using an immunoinhibi-
tion assay and conﬁrmed by mass spectrometry. Incidence of PMI
between no SB occlusion group and SB occlusion group was compared.
RESULTS SB occlusion occurred in 86 (9.1%) of 949 bifurcation le-
sions. Of SB occlusion, total occlusion occurred in 64 (74.4%) lesions
and a decrease in TIMI ﬂow occurred in 22 (25.6%) lesions. True
bifurcation lesion, irregular plaque, predilation in SB, preprocedural
SB TIMI ﬂow grade, preprocedural diameter stenosis of distal MV,
preprocedural diameter stenosis of bifurcation core, bifurcation angle,
diameter ratio between MV/SB, diameter stenosis of SB before MV
stenting and MV lesion length were independent risk factors of SB
branch occlusion. We observed a signiﬁcantly higher incidence of PMI
in each cutoff level in patients with SB occlusion compared with those
without SB occlusion.
Table 1. Independent predictors of SB occlusionPredictors VIF OR 95% CI pTrue bifurcation lesion 1.20 0.392 0.226-0.681 <.001Irregular plaque 1.03 0.432 0.209-0.892 .02Predilation in SB 1.07 0.282 0.105-0.759 .01Preprocedural SB TIMI ﬂow grade 1.03 1.660 1.100-2.506 .02Preprocedural diameter stenosis of distal MV 1.07 1.012 1.002-1.022 .02Preprocedural diameter stenosis of bifurcation core 1.56 1.021 1.010-1.033 <0.001Bifurcation angle 1.03 1.019 1.007-1.031 0.001Diameter ratio between MV/SB 1.15 7.077 2.937-17.051 <0.001Diameter stenosis of SB before MV stenting 1.16 1.019 1.007-1.031 0.001MV lesion length 1.53 0.789 0.632-0.985 0.04VIF ¼ Variance Inﬂation Factor; OR ¼ odds ratio; CI ¼ conﬁdence intervals; SB ¼ side branch; TIMI ¼
Thrombolysis in Myocardial Infarction; MV ¼ main vessel.
CONCLUSIONS True bifurcation lesion, irregular plaque and 8 other
predictors were independent predictors of SB occlusion. Patients with
small SB occlusion had signiﬁcant higher incidence of PMI.
CATEGORIES CORONARY: Complications
KEYWORDS Bifurcation lesion, Predictors, Side branch occlusion
